Tumor necrosis factor-alpha inhibition of 17 alpha-hydroxylase/C17-20 lyase gene (Cyp17) expression.
Testosterone biosynthesis in Leydig cells is dependent on the action of 17 alpha-hydroxylase/C17-20 lyase cytochrome P450 (P450c17), which is encoded by the Cyp17 gene. Tumor necrosis factor-alpha (TNF alpha), a proinflammatory cytokine, inhibits cAMP-stimulated testosterone production in mouse Leydig cells. The inhibition of testosterone production is parallel to the inhibition of P450c17 messenger RNA and protein levels. To examine the mechanism of TNF alpha-mediated inhibition of steroidogenesis, the effect of TNF alpha on cAMP-stimulated induction of Cyp17 expression was investigated. To determine whether the protein kinase C (PKC) signaling pathway is involved in TNF alpha inhibition of steroidogenesis, the effects of the PKC activator, phorbol 12-myristate 13-acetate (PMA), and the PKC inhibitor, calphostin C, were examined. Treatment of normal mouse Leydig cells in primary culture with 50 microM 8-bromo-cAMP (cAMP) plus 1 ng/ml TNF alpha or 10 nM PMA caused a similar (approximately 90%) decrease in testosterone accumulation and cAMP-stimulated P450c17 messenger RNA levels compared to those after treatment with cAMP alone. To determine whether TNF alpha inhibits the cAMP-induced expression of the Cyp17 gene, plasmids containing two different size fragments of the 5'-flanking region of the Cyp17 gene upstream of the chloramphenicol acetyltransferase (CAT) reporter gene were transiently transfected into MA-10 tumor Leydig cells, and the effect of TNF alpha on cAMP-induced CAT activity was determined. Treatment of cells, transfected with either plasmid, with 500 microM cAMP plus increasing concentrations (0.1, 1.0, and 10 ng/ml) of TNF alpha resulted in a dose-dependent repression of cAMP-stimulated CAT activity. Higher concentrations of TNF alpha (up to 100 ng/ml) did not result in greater inhibition. Treatment of transfected cells with 10 nM PMA resulted in a 51 +/- 6.6% inhibition of cAMP-stimulated CAT activity. Calphostin C (1 microM) completely reversed the inhibitory effect of TNF alpha or PMA. Calphostin C alone had no effect on promoter activity. TNF alpha-stimulated PKC alpha translocation was quantitated by Western blot. After treatment for 3 h, the distribution of immunoreactive PKC alpha in cytosol vs. nucleus was 55%/45%, 60%/40%, and 29%/71% in control, cAMP-treated, and TNF alpha-treated cells, respectively. TNF alpha-stimulated PKC alpha translocation was further demonstrated by indirect immunofluorescence assay. PMA, a known activator of PKC, and TNF alpha had a similar inhibitory effect on P450c17 expression, testosterone production, and Cyp17-CAT activity.(ABSTRACT TRUNCATED AT 400 WORDS)